INTRODUCTION
The section is 2 m high, but the lower part is hidden by slump (Figure 7) . Five main units were identified and four 14C dates have been obtained (Table 3) Composition of peat changes to more, coarser Carex roots.
68.5-132
Many thin layers of mineral matter 10YR 4/3 (rubbed 10YR 3/2), weak platy structure throughout. Relative pollen diagrams are usually based on counts of 100 pollen grains of taxa excluding Sphagnum, Ericaceae, and Cyperaceae. Percentages are computed with these three taxa outside the sum. However, in many of our levels an entire slide might only include -50 grains due to the inorganic nature of the sediments and the often poor condition of the pollen grains.
Pollen concentration diagrams1 were prepared: the method used is based on the addition of exotic pollen of known amounts into the preparation. The changes in pollen concentration (grains/gram dry weight = gr gdw-') provide insights into the variations in the rates of sedimentation and in the accumulation of pollen (as grains per square centimeter per year). Exotic pollen of pine and spruce are counted by scanning one to three slides at low magnification (Nichols, 1975 Nelson (1978 Nelson ( , 1979 has published some modern pollen rain data from the North Slope. In addition, W. N. Mode (pers. comm., 1980) has counted modern pollen in surface moss polsters collected along the pipeline haul road. The surface samples of certain of our peat sections also record the modern pollen rain. A feature of Nelson's relative pollen spectra from the region of Prudhoe Bay is the high percentages of Picea (19 to 26%). Interestingly, percentages fall off both to the east and west. Other significant taxa include Alnus, Betula, Salix, Cyperaceae, and Gramineae (Nelson, 1978 (Nelson, , 1979 . The first two taxa occur with values of 8 to 30 % despite being north of these shrub limits (Figure 1 ). Mode's data show, on the basis of two polsters from near Prudhoe, only 1 to 2% Picea, 5 to 10% Betula, 14 to 21% Alnus, and about 21% Salix. The spectra were dominated by sedge.
KUPARUK RIVER SECTION
The section sampled for pollen comes from between 208 and 120 cm and dates from 3470 + 100 BP and to somewhat older than 2300 BP (Figure 6 ). In view of the sandy nature of the sediments above 120 cm, we estimate the 120-cm level to be close to 2500 BP. Thus the average sedimentation rate for the peat section is 7.8 + cm 100 yr-'. The pollen was counted at 5-cm intervals which represents, on average, 63 yr.
The relative diagram (Figure 8 ) indicates the dominance of Cyperaceae. There are, however, significant percentages of various 1These are not included here due to generally low pollen sums; those interested in this data may contact the authors. exotic pollens (Betula, Alnus, Pinus, and Picea) that are presumably wind-blown into the area. Alnus often occurs in larger percentages than Betula even though dwarf birch grows 70 km to the south. The right-hand side of the diagram shows a simple three-fold growth-form division and indicates that herbs are ranked first in abundance, followed by shrub, and then tree pollen. There are no clear trends in the diagram that might be ascribed to changes in local environments or to regional climatic variations. However, diversity and the percent of tree pollen are below average between 175 and 150 cm and again between 135 to 120 cm. The primary Pinus peak occurs near the base of the diagram, whereas the largest percentage of Picea is located at 145 cm.
The "absolute" diagram presents a contrast, especially when the curves of Alnus, Gramineae, and Cyperaceae are compared. This diagram shows a major peak of"absolute" pollen between 145 and 185 cm. In this interval, maximum "absolute" values of Alnus, Betula, Picea, Salix, Gramineae, and Cyperaceae occur. The Pinus curve drops off and becomes erratic above 150 cm. A comparison of the high "absolute" peaks against the stratigraphy (Figure 6 ) indicates little correlation. Therefore, we believe that the peak in pollen accumulation does not represent purely sitespecific conditions, but rather a regional environmental change starting at -2700 BP and terminating at -2300 BP.
Examination of the data on pollen concentrations indicates that total pollen accumulation throughout the diagram varies from 508 to 6728 gr gdw-'.
PUTULIGAYUK RIVER SECTION
This is an important section because it represents a continuous span of the late Holocene which includes within it the time of deposition of both the Kuparuk and Sagavanirktok sections. It is essentially coeval with the Atigun section.
The relative diagram (Figure 9 ) registers the dominance of Cyperaceae pollen at virtually all levels. There are significant percentages at most levels of Alnus, Betula, Picea, Pinus, Salix, Artemisia, and Gramineae. The relative diagram records a grass episode at 55 cm at a time when Alnus was low and Picea and Pinus pollen were not entering the area.
The "absolute" diagram tends to mirror the relative diagram. However, the Gramineae peak described above now is correlated with a secondary Cyperaceae maxima; tree pollen numbers again register minimum values here. The grouping of the taxa into growth forms indicates the strong tree components in these diagrams. "Absolute" pollen numbers vary by an order of magnitude between 464 and 14,161 gr gdw-'. In this diagram the surface pollen represents average present conditions for the last several years. The eolian deposition, which starts at 19 cm, leads the decline in "absolute" pollen values which troughs at 10 cm.
SAGAVANIRKTOK RIVER SECTION
This section was sampled at 5-cm intervals which represents, on average, one sample every 36 yr (Figure 10 ). Considerable difficulties were experienced in counting pollen from this section. Even counting an entire slide frequently resulted in 50 grains and less. The recovery estimates of the added exotic tablets were also consistently low. The low pollen numbers are easily explained as much of the section (Table 4) is largely inorganic, and hence the number of pollen grains per gram dry weight will be low compared to the pollen accumulation onto a surface that is primarily organic. However, the low counts are such that we are cautious in interpreting any changes in "absolute" pollen numbers.
The relative diagram (Figure 10 ) differs from the previous two sites by the presence of higher Betula percentages; thus the proportion of shrub pollen is higher in this diagram.
Cyperaceae pollen is still the major constituent of the diagram, but it varies between 0 and 160% and thus is less important than in the other diagrams. The Cyperaceae curve declines toward low values in the upper 50 cm of the section, roughly over the last 500 or 600 yr (assuming sedimentation rate of 14 cm 100 yr-'). This is accompanied by an increase in Artemisia and Rosaceae which could be indicative of a sand dune environment, dominated by Gramineae, Artemisia, and Dryas.
The "absolute" diagram verifies the low absolute numbers of Cyperaceae pollen and in the upper part of the diagram both Cyperaceae and Gramineae pollen decline to very low "absolute" numbers. Exotic tree pollens of Picea and Pinus, particularly Picea, are quite evident with a maximum Picea value of 700 gr gdw-' near the base of the section. this diagram is more commonly less than 60%. Gramineae is present but in low percentages. Tree pollen is dominated by Picea. Pinus is only present at some levels. The "absolute" diagram suggests a very general three-fold division of the data. At the base, the accumulation of Picea, Alnus, and Betula pollen was relatively high. Between 5.5 and 2.5 m Cyperaceae pollen is present in moderate quantities, but at 1.5 m and thereafter the diagram is dominated by Cyperaceae.
COASTAL PEAT
A buried peat is dated at 6480 + 130 BP (Table 3 ). This site is on the coast and hence in the zone of depressed summer temperatures. The pollen spectrum is dominated by Cyperaceae (311 %) but Betula is the next most important taxa and makes up 41% of the count inside the sum. Other important pollens are Picea (1 %), Alnus (11%), and Pinus (6%). This sample appears to have a larger proportion of Low Arctic shrub pollen and exotic tree pollen than the profiles noted above which date < 3500 BP. (Hulten, 1968) . The high amounts of spruce and pine are a feature of the diagrams presented here and this was also noted by Nelson (1978 Nelson ( , 1979 in polsters from nearby sites. Such high percentages contrast with the lower percentages recorded at Chandler Lake (Livingstone, 1957) and at sites on the North Slope (Nelson, 1978 (Nelson, , 1979 . Betula and Alnus pollen also are consistently high in the region although the plants do not occur locally.
DISCUSSION
Several aspects of the local tundra are underrepresented in the pollen profiles. All the diagrams contain rather low percentages of Salix pollen, especially when compared to the consistently high values of Betula and Alnus pollen. Betula and Alnus are lacking in the present-day vegetation of the Prudhoe Bay area, but Salix is important in streamside and tundra communities. This can be explained by the fact that Salix is largely insect-pollinated; Betula and Alnus, on the other hand, are wind-pollinated and release large amounts of pollen. The mosses are also underrepresented in the profiles. Although they account for up to 50 % of the relative cover of plants, they do not appear in the pollen diagrams, except for Sphagnum which is locally an exotic moss. Moss spores are not distinguishable with usual palynological techniques; however, it is also known that most of the common mosses in the region, e.g., Tomenthypnum, Drepanocladus, and Scorpidium, do not produce sporophytes in this environment. Dryas is another important component of the local vegetation that is underrepresented in the pollen diagrams. The plant does flower abundantly locally, but it also is an entomophilous plant, and the pollen is not dispersed by the wind. Other unrepresented families include the Saxifragaceae, Leguminosae, Papaveraceae, and Scorphulariaceae. Ritchie (1977) has called these unrepresented groups "palynologically silent elements," and has noted the difficulty of interpreting tundra vegetation from pollen records since these groups are often dominant in the vegetation.
It is difficult at present to recognize any consistent changes in the pollen profiles that are indicative of changes in the local vegetation patterns. The influx of exotic pollen apparently masks the small-scale changes in the tundra mosaic, and some mixing and redistribution of sediments in thaw lake cycles may redistribute pollen. The general stratigraphies and macrofossil assemblages (for example, sedge and moss fragments, Salix twigs, and loess layers) of the peat profiles appear to reflect the local changes in a more interpretable manner. In the Prudhoe Bay region the pollen record is not a faithful recorder of local vegetation conditions because (1) many of the important local aspects of the flora are underrepresented or not recognized, and (2) significant amounts of the pollen are far-traveled, and thus the local tundra mosaic is effectively filtered and not available for reconstruction. However, the broad changes in amount of sedge pollen and in the amount of exotic shrub or tree pollen may possibly reflect regional changes in climate. The similarity between the Prudhoe Bay and the Atigun River profiles suggests that caution needs to be used in applying Livingstone's (1955 Livingstone's ( , 1957 Livingstone (1955 Livingstone ( , 1957 and Ritchie (1974 Ritchie ( , 1977 , we need more fossil profiles, more information on local modern pollen rain, and better dating control before we can develop a sound and consistent system of pollen zones.
